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DETAILED ACTION 

Response to Amendment 

The arguments filed on 03/30/2009 under 37 CFR 1 .131 have been considered 
but are ineffective to overcome the Breaux and Stones references. 
Claims 1-17 remain pending in the application. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Breaux 
(US Patent No. 3,536,418) in view of Stones (US Patent No. 6,375,413 B1). 

Breaux teaches: 
From claim 1 : 
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A vacuum pumping arrangement, FIG. 1, having a turbomolecular vacuum 
pumping means, FIG. 1 (10) C. 1 Line 70, having a motor, FIG. 1 (20) C. 2 Lines 
10-11, and a drive shaft, FIG. 1 (12) C. 1 Line 71 , an evacuation means, FIG. 1 
(33), to evacuate the turbomolecular pump, C. 2 Lines 30-35, 

Breaux does not teach a backing pumping mechanism, but Stones does. 

Stones teaches: 

limitations from claim 1 , a backing mechanism, FIG. 1 (1 ) C. 5 Lines 28-29; 

It would have been obvious to one having ordinary skill in the art of vacuum 
pumps at the time of the invention to combine the regenerative and molecular 
drag mechanisms taught by Stones with the turbomolecular pump taught by 
Breaux in order to create a pump capable of greater vacuums, C. 1 Lines 57-68 
and C. 2 Lines 1-21; 



Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Breaux 
(US Patent No. 3,536,418) in view of Stones (US Patent No. 6,375,413 B1). 

Breaux teaches: 
From claim 8: 

A vacuum pumping arrangement, FIG. 1, having a turbomolecular vacuum 
pumping means, FIG. 1 (10) C. 1 Line 70, having a motor, FIG. 1 (20) C. 2 Lines 
10-11, and a drive shaft, FIG. 1 (12) C. 1 Line 71, a method comprising operating 
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an evacuation means, FIG. 1 (33), to evacuate the turbomolecular pump to a 
predetermined pressure, C. 2 Lines 30-35, and operating a motor to rotate a 
drive shaft, C. 2 Lines 33-35; 

Breaux does not teach a backing pumping mechanism, but Stones does. 
Stones teaches: 

limitations from claim 8, a backing mechanism, FIG. 1 (1) C. 5 Lines 28-29; 

It would have been obvious to one having ordinary skill in the art of vacuum 
pumps at the time of the invention to combine the backing mechanisms taught by 
Stones with the turbomolecular pump taught by Breaux in order to create a pump 
capable of greater vacuums, C. 1 Lines 57-68 and C. 2 Lines 1-21; 



Claims 1-3, 5-7 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Abbel (US Patent No. 6,446,651 B1 ) in view of Stones (US Patent 
No. 6,135,709). 



Abbel teaches: 



limitations from claim 1 , a vacuum pumping system (see FIG. 1) having a 
turbomolecular pump (3), including an evacuation means (4) to evacuate the 
turbomolecular pumping means (C. 2 Lines 62-63); 

Abbel does not teach the specific structure of the turbomolecular vacuum pump, 
but Stones does. 
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Stones teaches: 

limitations from claim 1 , a molecular pumping mechanism (FIG. 3) comprising 
turbomolecular pumping means (50); a backing pumping mechanism (1), wherein 
a drive shaft (the shaft mounted on the rotor 9) driven by a motor (7 from FIG. 1) 
is for driving the molecular pumping mechanism and the backing mechanism (C. 
2 Line 61 to C. 3 Line 20); 

It would have been obvious to one of ordinary skill in the art of vacuum pumps at 
the time of the invention to use a compound vacuum pump as taught by Stones 
in the system as taught by Abbel in order to improve the operating range of 
pressures and throughput (see C. 1 Lines 4-7 of Stones). Furthermore, as Abbel 
already teaches a turbomolecular pump, it would be obvious to one of ordinary 
skill to substitute various pumps of this type to meet performance (i.e. pressure) 
demands. 

Abbel and Stones disclose and teach of the system in claim 1 . 
Abbel further teaches: 

limitations from claims 2 and 3, wherein the vacuum pumping arrangement forms 
part of a semiconductor processing assembly (C. 1 Lines 12-33, semiconductor 
processing is a chemical/physical process), and the evacuation means (4) 
comprises a pump that is a pump for a load lock chamber (2, "gate chamber") of 
the processing assembly (C. 2 Lines 53-65); 

limitations from claim 7, wherein the evacuation means (4) is for evacuating the 
vacuum pumping arrangement (C. 2 Lines 62-65); 
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Abbel and Stones disclose and teach of the system in claim 1 . 
Stones further teaches: 

limitations from claims 5, 6 and 15, wherein the backing pumping mechanism (1) 
is a regenerative pumping mechanism (C. 3 Lines 16-18); and the molecular 
pumping mechanism comprises a molecular drag pumping mechanism (2; see C. 
3 Lines 14-16); 



Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Maher et 
al (US Patent No. 6,161,576) in view of Stones (US Patent No. 6,135,709). 

Maher teaches: 

limitations from claim 1, a vacuum pumping arrangement (see FIG. 1-3) 
comprising a vacuum means (roughing pump) connected to the arrangement to 
evacuate a turbomolecular pumping means (turbo-pump); 

Maher does not teach the specific structure of the turbo pump, but Stones does. 

Stones teaches: 

limitations from claim 1, a vacuum pump arrangement having a molecular 
pumping mechanism (FIG. 3) comprising turbomolecular pumping means (50); a 
backing pumping mechanism (1), wherein a drive shaft (the shaft mounted on the 
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rotor 9) driven by a motor (7 from FIG. 1) is for driving the molecular pumping 
mechanism and the backing mechanism (C. 2 Line 61 to C. 3 Line 20); 

It would have been obvious to one of ordinary skill in the art of vacuum pumps at 
the time of the invention to use a compound vacuum pump as taught by Stones 
in the system as taught by Maher in order to improve the operating range of 
pressures and throughput (see C. 1 Lines 4-7 of Stones). Furthermore, as Maher 
already teaches a turbomolecular pump, it would be obvious to one of ordinary 
skill to substitute various pumps of this type to meet performance (i.e. pressure) 
demands. Examiner also notes that while Maher does not teach a shaft explicitly, 
it is obvious, at the very least in the combination of Maher with Stones, that 
starting the turbo pump would require a rotation of its shaft. 



Claim 4 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abbel (US Patent No. 6,446,651 B1) in view of Stones (US Patent No. 6,135,709) as 
applied to claims 1 -3 and 5-7 above, and in further view of Olsen (US Patent No. 
4,577,465). 

Abbel and Stones disclose and teach of the method in claim 1 . 

Neither Abbel nor Stones teaches a specific type of pump to be used for the 
evacuation means (4 of Abbel), but Olsen does. 

Olsen teaches: 
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limitations from claim 4, wherein an evacuation means (38) comprises an ejector 
pump (C. 5 Lines 40-60); 

It would have been obvious to one having ordinary skill in the art of vacuum 
pumps at the time of the invention to use an ejector pump as taught by Olsen in 
the system taught by Abbel and modified by Stones in order to avoid 
contamination from an oil lubricated pump, C. 2 Lines 20-30; 

Abbel further teaches: 

limitations from claim 16, wherein the evacuation means (4) is for evacuating the 
vacuum pumping arrangement (C. 2 Lines 62-65); 

Claims 8, 9, 1 1 , 13, 14 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maher et al (US Patent No. 6,1 61 ,576) in view of Stones (US Patent 
No. 6,135,709). 

Maher teaches: 

limitations from claims 8 and 9, a method of operating a vacuum pumping 
arrangement (see FIG. 1-3), the method comprising the steps of operating a 
vacuum means (roughing pump) connected to the arrangement to evacuate a 
turbomolecular pumping means (turbo-pump) to a predetermined pressure; and 
operating a motor to start rotation of the turbomolecular pump shaft when the 
pressure has been obtained (C. 3 Line 57 to C. 4 Line 8); 



Maher does not teach the specific structure of the turbo pump, but Stones does. 
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Stones teaches: 

limitations from claims 8 and 9, a method of operating a vacuum pump 
arrangement having a molecular pumping mechanism (FIG. 3) comprising 
turbomolecular pumping means (50); a backing pumping mechanism (1), wherein 
a drive shaft (the shaft mounted on the rotor 9) driven by a motor (7 from FIG. 1) 
is for driving the molecular pumping mechanism and the backing mechanism (C. 
2 Line 61 to C. 3 Line 20); 

It would have been obvious to one of ordinary skill in the art of vacuum pumps at 
the time of the invention to use a compound vacuum pump as taught by Stones 
in the system as taught by Maher in order to improve the operating range of 
pressures and throughput (see C. 1 Lines 4-7 of Stones). Furthermore, as Maher 
already teaches a turbomolecular pump, it would be obvious to one of ordinary 
skill to substitute various pumps of this type to meet performance (i.e. pressure) 
demands. Examiner also notes that while Maher does not teach a shaft explicitly, 
it is obvious, at the very least in the combination of Maher with Stones, that 
starting the turbo pump would require a rotation of its shaft. 

Maher and Stones teach and disclose of the method in claim 8. 

Maher further teaches: 

limitations from claims 1 1 and 1 3, wherein the vacuum pumping arrangement 
forms part of a semiconductor processing assembly (C. 1 Lines 12-17) having a 
pump (roughing pump) associated therewith which forms the evacuation means, 
further comprising the steps of connecting the pump to the arrangement (see 
FIG. 1-3) and operating the pump to evacuate the turbomolecular pumping 
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means and the vacuum pumping arrangement to the predetermined pressure (C. 
2 Line 61 to C. 3 Line 20); 

limitations from claims 14 and 17, wherein the predetermined pressure is 500 
mbar or less (C. 1 Lines 30-42 discuss the need for pressures of 1 torr or less, 
which converts to less than 500 mbar); 



Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Maher et 
al (US Patent No. 6,161,576) in view of Stones (US Patent No. 6,135,709) as applied to 
claims 8,9,11,13,14 and 1 7 above, and in further view of Arai et al (US Patent No. 
6,474,949 B1). 

Maher and Stones teach and disclose of the vacuum pumping arrangement of 
claim 8. 

Maher teaches starting a turbo pump while running an evacuation means 
(roughing pump); 

Neither Maher nor Stones teach limiting the torque of a motor during startup, but 
Arai does. 

Arai teaches: 

limitations from claim 10, limiting the torque of a motor (40), (Arai discloses 
controlling the speed of the motor, it would be obvious that speed and torque are 
closely related), to avoid an overloaded state, (C. 1 Lines 60-65 and C. 4 Lines 5- 
21); 
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It would have been obvious to one having ordinary skill in the art of vacuum 
pumps at the time of the invention to combine the pump monitoring method as 
taught by Arai with the operating method taught by Maher and modified by 
Stones in order to create a more stable pumping arrangement. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Maher et 
al (US Patent No. 6,161,576) in view of Stones (US Patent No. 6,135,709) as applied to 
claims 8,9,11,13,14 and 1 7 above, and in further view of Olsen (US Patent No. 
4,577,465). 

Maher and Stones disclose and teach of the method in claim 8. 

Neither Maher nor Stones teaches a specific type of pump to be used for the 
evacuation means (roughing pump), but Olsen does. 

Olsen teaches: 

limitations from claim 12, wherein an evacuation means (38) comprises an 
ejector pump (C. 5 Lines 47-48), wherein the pump is connected to a vacuum 
arrangement to evacuate another pumping means to a predetermined pressure 
(C. 5 Lines 40-60); 



It would have been obvious to one having ordinary skill in the art of vacuum 
pumps at the time of the invention to use an ejector pump as taught by Olsen in 
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the system and method taught by Maher and modified by Stones in order to 
avoid contamination from an oil lubricated pump, C. 2 Lines 20-30; 



Response to Arguments 

Applicant's arguments filed 03/30/2009 have been fully considered but they are 
not persuasive with respect to the Breaux and Stones references as applied to claims 1 
and 8. 

Applicant's further arguments with respect to claims 1-17 have been considered 
but are moot in view of the new ground(s) of rejection. 

With respect to the applicant's arguments pertaining to the combination of 
Breaux with Stones, the examiner strongly disagrees. Firstly, the applicant states 
repeatedly that Breaux teaches away from the combination and cites cost and 
complexity as the reason. However, upon further examination of the Breaux patent it is 
unclear as to where Breaux cost/complexity are mentioned as motivating factors in the 
arrangement. In fact, it appears that cost is not discussed at all. Furthermore, Breaux 
appears to directly teach towards adding a pump such as Stones that would lead to 
more pressure control (see C. 1 Lines 40-42 and Lines 57-58). 

Applicant also argues that the combination of a turbomolecular pump and a 
pump such as is taught by Stones would not result in a higher level of vacuum. However 
C. 1 Line 57 to C. 2 Line 14 of Stones teaches that hybrid pumps including these stages 
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are a known device, and that the compounding of the stages produces more vacuum. 
Furthermore, it is common in compound/hybrid turbo pumps to have a single shaft to 
drive multiple stages, as is taught in the figures of Stones. The combination of a 
turbomolecular stage with the pump of Stones would not lead one of ordinary skill in the 
art to add another shaft; rather, as Stones already shows two stages being driven by a 
single shaft, it would be obvious to apply the same principals in adding another stage. 

As to the complexity of combining a turbo stage with other stages, it appears that 
Stones suggests (in C. 1 Lines 57-65) that large hybrid vacuum pumps are a known 
arrangement. In addition, the limitations of claim 1 only require that a backing stage be 
added to the pump of Breaux, and as Stones teaches the benefits of a backing 
mechanism in compound pumps, it would be an obvious addition to the pump of 
Breaux. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTOPHER BOBISH whose telephone number is 
(571 )270-5289. The examiner can normally be reached on Monday through Thursday, 
7:30 - 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571)272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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